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Abstract: For the existing binocular position and attitude measurement system with only two target
points, it is impossible to use additional calibration objects to calibrate the two cameras without a common
field of view. In this study, a calibration method for a binocular camera without changing the system struc-
ture and instead directly using the existing equipment was proposed. First, the relative position between
the two camera coordinate systems and the common coordinate system was fixed, and multiple sets of co-
ordinate data were acquired by moving the calibrator several times. An improved algorithm based on a di-
rect linear transformation (DLT) method was used to optimize the relative transformation from each cam-

era coordinate system to the common coordinate system. Finally, the relative conversion between the two
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camera coordinate systems was obtained using the optimized relative conversion from each camera coordi-

nate system to the common coordinate system. The distance between the two target points could be ob-

tained using the relative conversion between the two camera coordinate systems, and this distance was se-

lected as the evaluation index of the calibration accuracy. The experimental results show that the mean

square error of the distance between the target points obtained using this method is less than 0.2 mm,

which meets the practical application requirements.

Key words: visual measurement; non-common field of view; camera calibration; direct linear transforma-

tion method
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Fig.1 Schematic diagram of binocular camera calibration
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Fig.2 Simplified calibration diagram of binocular camera

with non-public field of view
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Tab.1 Comparison of DLT method and our calibration method
bR ETT ik aap/ (%) ﬁAIﬁ/( ?) Yan/ () AX 5/ mm AY 45/mm AZ 4/ mm
DLT —15.27 —0.20 —0.62 —1491.75 1013.31 —4.81
A3 1.74 —1.97 1.20 —1512.18 1048.81 0.11

®2 HAAENMNEXRRGNERSA,BEBNYTE

Tab.2 Mean square error of the distance between target points A and B obtained from the pose relationship of the two cam-

eras (mm)
N dag . dap— lag o
DLT PS'e DLT F'e DLT P S'e
1 1805. 58 1803.31 1803. 37 2.21 —0.06
2 1803. 97 1803.15 1803.14 0.83 0.01
3 1810. 84 1803.23 1803. 34 7.50 —0.11
4 1807. 97 1803.43 1803. 56 4.41 —0.13
5 1807. 04 1802. 63 1802. 81 4.23 —0.18
6 1.808. 44 1.802. 90 1803.15 5.29 —0.25 0086 0143
7 1812.13 1802. 76 1802. 87 9.26 —0.11
8 1810. 87 1802. 67 1802. 84 8.03 —0.17
9 1804.31 1803.03 1803.13 1.18 —0.10
10 1802. 80 1803.03 1803. 10 —0.30 —0.07
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